Abstract
Introduction
In the low and middle income countries, health expenditures are financed mainly by households through direct payments [1, 2] . These direct payments constitute a financial risk to households using health services [1, 3] and expose households to a catastrophic situation that can lead to impoverishment [4] [5] [6] . In fact, households, especially the poor ones, will abandon treatments or borrow money to pay when treatment costs become too high [5] . Therefore, the goal of sustainable development project is achieving a significant reduction of these direct payments [7] .
About 808 million people were exposed to catastrophic health expenditures in 2017, over 80% of whom are from Asia and Africa [8] . The predictors of direct payments were mainly economic and demographic, such as the household size, the existence of health insurance [9, 10] , and also the existence of a chronic illness in the household [11] . In Côte d'Ivoire, direct payments accounted for 32.55% of current health expenditure in 2015 [12] . They were introduced in 1987 by the Bamako Initiative, which instituted community participation and cost recovery [13] . Payment exemption models for a particular group of the population and mutual health insurance schemes have been developed to reduce these payments, but these mechanisms have proved to be ineffective [14] .
The distribution of direct payments according to sociodemographic characteristics and place of residence has rarely been studied in West Africa countries, although rural households have lower amount spent on health expenses and are often vulnerable [15] [16] [17] . Since urbanization contributes to an increase in health expenditure [18] , it is important to identify the weight of this urbanization for better health policy development.
The aim of our study was to estimate the direct payments made to take care of health expenditures and their distribution according to different areas of residence.
Main text

Methods
This study uses data from the standard households living cross-sectional survey conducted from 23 January to 25 March 2015 by the National Institute of Statistics of Côte d'Ivoire (NIS). The NIS employed a stratified 2-degree random sampling by using the 2014 General Population and Housing Census results as a sampling frame. The final sample included 12,899 households and 47,635 participants. The details of the sampling participants' information are available elsewhere [19] . Trained fields staff conducted house to house interviews using structured questionnaires [19] . At the individual level, the data included demographic, socioeconomic characteristics and self-reported out-of-pocket (OOP) health expenditures during the last 3 months. Access to safe drinking water, toilet facilities, electricity, as a source of lighting, and gas, as an energy source, were extracted. The OOP health expenditures were estimated from utilization of modern facilities such as public and private curative or preventive health services, over-the-counter medications and use of traditional healer services.
OOP health expenditure resulting from the use of health goods and services was response variable. The unit of analyzes is individual's OOP expenditure. The purpose of these payments was also considered as expense item. The factors determining the health care demand according to Anderson's conceptual framework were used as independent variables [20] . We included gender, age and marital status as predisposing factors. Level of education, assistance with the payment of health care expenses (insurance policy or financial aid), household's size and a convenience score as proxy measures for wealth were considered as enabling factors. The financial aid consisted in support from a relative or local/national authorities sometimes granted on request. The convenience score was calculated using five variables which provided data on type of water supply, sanitation, disposal of household waste, source of lighting and energy. The self-reported chronic morbidity such as diabetes, cardiovascular illness was included as need factors. The dependent variable OOP health expenditure was recorded in West Africa CFA currency (XOF) (1 USD = 560,250 XOF) [21] .
Initially, we analyzed the study variables using descriptive statistics. Because of positively skewed OOP health expenditure data, the log of this variable was computed to better approximate a normal distribution for inference. The associations between the log of OOP health expenditure and the independent variables into each residence area on one hand and the three residence areas into each modality of the independent variables on the over hand were explored using analysis of variance (Anova) or t-test (as appropriate). The three residence areas are Abidjan, the economic capital, the urban and rural area. Generalized estimating equation (GEE) was used to modeling response variable because of possible unknown correlation between outcomes [22] . More than one person in a household could incur expenditure and health-seeking decision within household is probably correlated. To assess pattern of OOP health expenditure, we used a generalized linear regression model (GLM). Data were analyzed using statistical software STATA 12.0. A p value of less than 0.05 was considered significant.
Results
About 6315 (13.3%) of the 47,635 participants had experienced OOP health expenditure within the last 3 months. The self-reported OOP expenditure differed significantly between the three areas of residence (p < 0.001). People living in Abidjan has reported more frequently OOP expenditure: Rural 3311 (12.5%), Urban 2296 (13.9%) and Abidjan 708 (15.2%). The overall median of OOP expenditure among all participants was 10,000 XOF (17.85 USD) and the mean was 16,034.33 XOF ± 32,951.4 (28.62 USD ± 58.82). People in Abidjan spent an average of 1.6 and 1.5 times (23,447.7 XOF ± 55,136.1) (41.85 USD ± 98.41) more than in rural and urban respectively (p < 0.001). Table 1 shows that OOP expenditure was significantly higher, in terms of frequency and amount, in Abidjan than in urban and rural areas in all expense items except consultation in traditional healers and traditional drugs.
Hospitalization was the item with highest amount of expenditure, while drugs were the item with the highest frequency regardless of the place of residence. OOP hospitalization expenses in Abidjan were 2.3 and 2.2 times higher than in rural and urban areas. Followed by OOP expenditures on laboratory/radiology except in rural areas where the amount of OOP expenditure on drugs was more than that of laboratory/radiology. Comparing the three areas of residence, health expenditures from the orthodox medical system was higher in Abidjan; while average spending on traditional medicines in rural and urban areas was 8 times more than that in Abidjan. Table 2 details the univariate sequential analysis of OOP and the area of residence. In all three areas of residence, age, marital status, quintiles of expenditure, living conditions characterized by the convenience score and the existence of a chronic illness were statistically associated with OOP health expenditure. Expenditure increased with age, with the age group of 5-14 years having the lowest spending. There was less expenditure among single people in all areas of residence. Direct payments were higher in the richest quintile 5 than in the poorest quintile (Q1) in all areas of residence; Abidjan 13,300 XOF (23.74 USD) in Q1 versus 28,950.7 XOF (51.67 USD) in Q5, urban area 8327.5 XOF (14.86 USD) versus 22,292.1 XOF (39.79 USD) and rural area 10,048 XOF (17.93 USD) versus 22,410 XOF (40 USD). The OOP health expenditure increased from the poor living conditions to the better living condition [mean for score 0: rural = 13,600 XOF (24.27 USD) and urban = 13,518.6 XOF (24.13 USD), mean for score 3: rural = 14,428.9 XOF (25.75 USD), mean for score 4: urban = 32,741.7 XOF (58.44 USD)], except in Abidjan where a higher value observed for score 0 was not statistically different. Sex, level of education and household size did not influence OOP health expenditure. By comparing the three areas of residence, OOP health expenditure was highest in Abidjan in most of the variables e.g. sex, age, marital status, household size, insurance or financial aid for treatment expenses (Additional file 1).
Multivariate analysis (Table 3) indicated that gender, marital status, quintiles of expenditure, being included in a large household size and being insured or receiving financial aid were significant predictors of OOP health expenditure. Compared to the capital Abidjan, living in rural or urban area did not influence direct payment. There was no statistically significant difference between the OOP expenditures of individuals living in Abidjan and other areas of residence (Urban: p = 0.91, rural: p = 0.74). About demographic factors, women spent 26% more than men (p = 0.015). People from large households (more than 7 individuals) spent more than other households (p < 0.001). Age was not a predictor of direct payments. Concerning socio-economic parameters, single people spent 52% less and widowers spent 18% less compared to married or free relationship. Being included in quintiles Q1, Q2, Q3, Q4 decreased direct payments of 133%, 98%, 61% and 35% respectively compared to the richest quintile Q5 (p < 0.001). Living conditions and education level were not statistically associated with direct payments. Concerning assurance and health, being insured or receiving financial assistance reduced direct payments by 69% (p = 0.001). The existence of a chronic disease was not a predictor of OOP expenditures.
Discussion
Hospitalization expenses are the first item in terms of amount as reported in the literature [23] . Drug expenditures are generally more frequent as observed in Tajikistan [24] and hold the first position in health expenditure [25] . Laboratory expenditures are higher than drug expenditures, contrary to what is usually observed. This opposite situation observed in our study could be explained by the fact that in Côte d'Ivoire, the laboratory/radiology service providers are rather private. Even in the public hospitals, most biological laboratories are run by a private provider or are almost non-functional [26] .
The age group of over 65 years spent more as found in most studies [27, 28] . In Côte d'Ivoire, this population is growing and its proportion in the total population [29] . Elderly people are a fragile population and they are of increasing interest to the research community [30, 31] . They are the most likely to experience chronic diseases that significantly increase health care expenditure [32, 33] . Thus, our study revealed a 33% to 16% increase in direct payments in the cases of chronic diseases in rural and urban areas. In contrast, the low direct payments observed for children under five could be related to the exemption for payments for service fees, currently being applied in public and social approved health care facilities in Côte d'Ivoire. Women spent more in adequation with the literature as they used health services more [15] . Age was not a predictor of direct payments in Côte d'Ivoire. However, several studies have shown that individuals over 65 years of age spend more [27, 28] due to the existence of chronic diseases [29, 30] . The elderly are a vulnerable population and are of increasing interest to the research community [31, 32] . In Côte d'Ivoire, there is no financial risk protection system for this population often uninsured segment of the population. The proportion of insured persons was 10% in 2015 and concerned active persons [12] . It could be assumed that the over-65s are more likely to use traditional medicine as observed in the Republic of Tanzania [15] . The implementation of an insurance system for elders is important like there is an increase of the size of this population, from 2.75% in 1998 to 2.89% in 2014 (RGPH 2014) with a projection of 2.92% in 2020 [33] . In addition, one would have expected a difference in direct payments for children aged 0-59 months compared to the elderly since children benefit from a policy of exemption from care costs in public institutions. This suggests the ineffectiveness of this policy. Indeed, several studies have shown gaps in the implementation of exemption policies in most of the Sub-Sahara' countries [13] . The drugs that often constitute the first item of health expenditure are often out of stock. Economic status is also mentioned in the literature as a positive predictor of direct payments [17, 27, 34, 35] . This suggests that people with a better financial condition spend more on their health. Direct payments are related to the willingness and ability to pay. The rich are more likely to patronize private medical facilities and pay high fees. The higher direct payments in Abidjan revealed inequities in health expenditure. The variable areas of residence tell a lot about the level of socioeconomic development and the availability of health facilities. This suggests better health facilities and higher number of private establishment in Abidjan increasing the utilization of health facilities and therefore health expenditure [34] .
Individuals from large household size spent more as observed in the literature [34] . This implies for a better control of health expenditure, to insist on a family planning program because sub-Saharan Africa records the highest synthetic fertility and birth rates [36] .
Like other studies [10] , having insurance coverage or relying on a third party to pay for its health expenditure was a determining factor for direct payment. Otherwise, it is expected that the insurance does reduce the out of pocket expenditure. However the level of health insurance is low in Côte d'Ivoire, almost 10% [12] . The insurance system concern the private insurance. Universal health coverage has not been implemented in 2015, although a law was passed in 2013. This situation implies that private insurance coverage has a weaker impact on health spending in Côte d'Ivoire. Hence the need to put in place at the national level a system of protection against the financial risk linked to medical treatment.
Limitations
However, our study has some limitations due to the fact that the data we used were collected for a more general assessment of the standard of living of households, which goes beyond health issues. For example, data on health services utilization and health expenditures had different recall periods, 1 month for the first and 3 months for the second. In addition, the 3-month recall period could introduce a memory bias; however, this bias could have been distributed over the entire sample. Expenditure data 
